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FINAL  REPORT 


STORM  KING  MINE,  PHASE  II 

I.  INTRODUCTION 

A.  Project  Objectives 

Objectives  of  the  reclamation  were  to  backfill  the  subsidence  areas 
using  local  borrow  material,  remove  structures  and  obstructions, 
dispose  of  miscellaneous  debris  scattered  about  the  site,  and  fill 
existing  exploratory  boreholes.  All  areas  disturbed  by  construction 
were  to  be  re-covered  with  topsoi 1  salvaged  prior  to  construction, 
fertilized,  seeded  with  native  grasses,  and  a  protective  cover  of 
approved  mulch  applied.  New  fence  would  then  be  installed  and  connected 
to  the  existing  fence  to  completely  enclose  the  reclaimed  area. 

B.  History 

This  mine  was  operated  from  1943  to  1970,  with  production  reported  to 
be  approximately  25  tons  per  day.  The  mine  was  operational  year  round. 
After  mining  ceased,  the  mine  was  used  as  a  Civil  Defense  fallout 
shelter  until  being  declared  a  safety  hazard  in  the  early  1970's. 

C.  Project  Location 

The  STORM  KING  MINE,  PHASE  II  project  is  located  in  Sections  4  &  5, 
Township  7  North,  Range  49  East  in  Custer  County,  Montana.  The  mine 
site  is  on  the  South  side  of  U.S.  Highway  12  approximately  10  miles  due 
East  of  Miles  City,  Montana. 

D.  Site  Description  and  Problems 

According  to  a  mine  map  made  from  a  survey  done  inside  the  mine  in 
1949,    the    mine    consisted    of  a  single  inclined  entry.  The  sloped  main 


4/87 


PAGE  1  OF  7 


entry  extended  approximately  two  hundred  feet  due  South  until  the  coal 
seam  was  intersected.  The  main  tunnel  extended  approximately  1300  feet 
South  with  branch  tunnels  extending  400  feet  West  and  450  feet  East. 
The  rooms  were  12  feet  high,  20  feet  wide,  up  to  120  feet  long,  and  had 
12  foot  wide  pillars.  Considerable  surface  subsidence  has  occured 
mostly  over  areas  of  the  mine  where  secondary  pillar  mining  was  done. 
Mining  operations  left  an  adit  trench  with  the  adit  sealed  by  a  wooden 
bulkhead,  an  abandoned  concrete  powder  house,  a  6  inch  diameter  vent 
pipe,  and  miscellaneous  debris  scattered  around  the  adit. 

II.    DESCRIPTION  OF  RECLAMATION  PROJECT 

A.      Project  Planning 

Planning  for  the  project  was  done  by  L.  C.  Hanson  Company.  As  requested 
by  the  AML  Bureau,  Montana  Department  of  State  Lands,  alternate  methods 
of  reclamation  were  evaluated.  The  two  methods  evaluated  were 
CONTROLLED  BLASTING  and  SUBSIDENCE  BACKFILL.  A  brief  explanation  of 
both  alternatives  follows: 

CONTROLLED  BLASTING  After  extensive  research  of  blasting  techniques, 
a  proposed  blasting  scheme  was  developed  which  would  result  in  a 
complete  collapse  of  all  existing  voids.  After  first  stripping  the 
topsoil  from  the  entire  area  above  the  mine  (17.6  AC),  a  20'  x  20' 
blasting  grid  was  to  be  drilled  to  within  5-15  feet  of  the  top  of  the 
coal  seam.  The  holes  would  then  be  loaded  with  explosives  and 
detonated.  After  detonation  the  entire  surface  area  above  the  mine 
would  need  earthwork  to  knock  down  any  highspots  and  fill  any  low  spots 
resulting  from  the  settlement  of  the  overburden  into  the  mine  voids. 
The  entire  area  would  then  be  revegetated.  Allowing  for  the  possibility 
that  up  to  25%  of  the  holes  would  be  damp  and  require  use  of  a  more 
expensive  explosive  (WATER  GEL)  than  that  used  for  dry  holes  (ANF0), 
the  cost  estimate  ranged  from  $871,432.00  to  $1,086,914.00.  A  breakdown 
is  given  below: 


4/87 


PAGE  2  OF  7 


MOBILIZATION 


$  30,000.00 


DRILL  1719  8"  DIA.  HOLES  (122,221  L.F.) 


$488,884.00 


EXPLOSIVES  (Includes  Loading  &  Detonating) 
ANFO  &  WATER  GEL 


$459,823.00 


ANFO  ONLY 


$244,341.00 


SURFACE  RECLAMATION  (Includes  salvaging  and 
replacing  topsoil  &  finish  earthwork) 


$  81,807.00 


REVEGETATION 


$  26,400.00 


OVERALL  COST  PER  ACRE  (17.6  AC.) 
ANFO  ONLY 


$  49,513.28/AC. 


ANFO  &  WATER  GEL 


$  61,756.48/AC. 


SUBSIDENCE  BACKFILL  Backfill  material  would  be  borrowed  from  a  knoll 
located  in  the  eastern  part  of  the  site  and  hauled  to  and  placed  in  the 
individual  subsidence  holes.  Topsoil  would  be  salvaged  from  the  borrow 
area  and  subsidence  holes  and  stockpiled  in  a  designated  area  prior  to 
excavating,  hauling  and  placing  any  backfill  material.  After  all 
subsidence  holes  had  been  backfilled,  the  borrow  area  would  be  reshaped 
to  match  the  surroundings  and  all  disturbed  areas  would  then  be 
topsoiled  and  revegetated.  The  entire  area  above  the  mine  would  then  be 
fenced  to  keep  the  public  out  in  case  new  subsidence  holes  were  to  open 
up  in  the  future.  The  cost  estimate  for  this  alternative  was 
$93,880.00.    The  breakdown  is  shown  below: 


MOBILIZATION 


$  5,000.00 


SURFACE  RECLAMATION 


$68,200.00 
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RE VEGETATION  &  FENCING 


$20,680.00 


OVERALL  COST  PER  ACRE  (10.0  Acres) 


$  9,388.00/AC. 


After  comparing  the  cost  estimates  for  CONTROLLED  BLASTING  and 
SUBSIDENCE  BACKFILLING,  it  was  decided  to  implement  the  latter  method. 
Aerial  photography,  site  visits,  landowner  interviews  and  historical 
records  provided  the  information  for  the  reclamation  plan. 

Chronological  History 


Pre-Bid  Conference 
Bid  Opening 
Contract  Award 
Contract  Awarded  to: 


April  24,  1984 
May  10,  1984 
June  7,  1984 


JARRETT  CONSTRUCTION,  INC. 
709  South  Cale 
Miles  City,  MT  59301 


Pre-Construction  Meeting 
Notice  to  Proceed 
Temporary  Shutdown 
(completed  all  major  work  items  except 
fall  fertilizing  and  seeding) 
Resumed  Work 
Completed  Project 


June  28,  1984 
July  2,1984 
July  23,  1984 


October  22,  1984 
November  9,  1984 


Equipment 


CLARK  14  C.Y.  SCRAPER 
MICHIGAN  23  C.Y.  SCRAPER 
CATERPILLER  D7  DOZER  W/RIPPER 
CATERPILLER  EXCAVATOR 
FORD  TRACTOR 

FARM  TRACTOR  (MAKE  UNKNOWN) 
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SEEDING  DRILL  W/8"  SPACING 
PTO  POWERED  FARM  RAKE 


D.      Construction  Operations 

The  Contractor  basically  followed  the  suggested  order  of  work  outlined 
in  the  STORM  KING  MINE,  PHASE  II  Special  Provisions  with  only  minor 
changes.  The  Contracter  first  stripped  topsoi 1  from  the  borrow  area  and 
subdsidence  holes.  Work  then  proceeded  concurently  on  the  filling  of 
subsidence  holes  and  removal  of  structures  and  obstructions.  Topsoi 1 
was  then  replaced  and  fencing  work  was  started  .  A  cover  crop  of  oats 
was  then  planted  to  provide  protection  of  the  topsoil  until  seeding 
could  be  done  in  the  fall.  The  Contractor  came  back  in  the  Fall  and 
fertilized,  seeded  and  mulched  the  required  areas. 

III.  COST  SUMMARY 

A.  Final  Payment  Request 

A  copy  of  the  Final  Payment  Request  is  contained  in  Appendix  A.  These 
documents  contain  the  final  quantities  and  cost  for  each  work  item. 

B.  Change  Orders 

1.  Change  Order  No.  1  -  Provide  and  seed  a  cover  crop  of  oats  to  help 

prevent  wind  erosion.  Issued  7-17-84. 

C.  Cost  Per  Site/Unit 

Table  I  shows  the  costs  summary  for  the  STORM  KING  MINE,  PHASE  II 
reclamation  project.  REVEGETATION  is  the  combined  cost  of  fertilizer, 
seed  and  mulch  together  with  the  cost  of  cover  crop  from  Change  Order 
No.    1.      FARM    FENCE    includes    the  costs  of  farm  fence,  single  panels, 
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double  panels  and  gate. 

TABLE  I 


COST  SUMMARY 


ITEM 


UNITS 


TOTAL  COST 


UNIT  COST 


MOBILIZATION 

REMOVAL  OF  STRUCTURES 

AND  OBSTRUCTIONS 
FILL  BOREHOLES 
STRIP,  STOCKPILE  & 
REPLACE  TOPSOIL 
EXCAVATE,  HAUL,  PLACE 
&  COMPACT  BKFL.  MAT1 . 
FARM  FENCE 
INSTALL  CAUTION 

SIGN 
REVEGETATION 


LUMP  SUM 

LUMP  SUM 

7  EACH 

3550.5  C.Y. 

16,623  C.Y. 
144  RODS 

8  EACH 
10  ACRES 


1900.00 

1000.00 
700.00 

14,202.00 

24,602.04 
1768.64 

40.00 
21,830.00 


1900.00/SITE 

1000.00/SITE 
100.00/BOREHOLE 

4.00/C.Y. 

1.48/C.Y. 

12.28/ROD 

5.00/SIGN 
2,183.00/ACRE 


TOTAL 


66,042.68 


6,604.27/ACRE 


IV.  SUMMARY 


Completed  Reclamation 


From  start  to  finish  this  project  progressed  very  smoothly.  No 
equipment  breakdowns  occurred  that  substantially  held  up  completion  of 
the  work.  There  were  no  major  disagreements  on  any  of  the  work  items 
and  the  project  was  completed  within  the  Contract  time  allowed.  The 
Project  Inspector  was  very  pleased  with  the  Contractor's  approach  to 
and  performance  of  the  project.  The  only  Change  Order  was  for  a  cover 
crop  to  protect  the  topsoi 1  from  erosion  until  it  could  be  seeded 
during  the  normal  seeding  season. 
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Continuing  subsidence  is  expected  to  occur  in  the  future.  The  AML 
Bureau,  Montana  Department  of  State  Lands  will  monitor  the  site  and 
additional  maintenance  work  will  be  performed  as  necessary  to  alleviate 
future  hazards. 

V.  SLIDES 

The  slides  and  logs  are  contained  in  Appendix  B. 
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APPENDIX  A 


FROM 


PAYMENT  REQUEST  NO. 

i  QUA 


iuiy  c 


2  (FiP.il) 


TO 


PROJECT  NAHE  STORM  KING  PHASE  2 
LOCATION 


CUSTER  COUNTY ,  MONTANA 


PROJ.  NO.     [FS  II  2879-G 


NAME  OF  CONTRACTOR      JARRE TT  CONSTRUCTION 


ADORESS    709  SOUTH  CALE  AVENUE 


CHANGE  ORDERS 

CONTRACT  STATUS 

No. 

Description 

Amount 

Total 
Amount 

(Completed 
Amount 

lUncompleted 
Amount 

Per  Cent 
Compl ete 

1 

COVER  CROP 

1,100.00 

65,431.60 

64,942.63 

-0- 

100% 

Total  Change  Orders 

1,100.00 

1,100.00 

-0- 

100% 

CONTRACT  TO  DATE  INCLUDING 
CHANGE  ORDERS 

66,531.60 

66,042.68 

-0- 

100% 

TOTAL  RETAINAGE  $ 
SECURITIES  ON  DEPOSIT  $ 
ADJUSTED  RETAINAGE  $ 


*For  use  only  when  securities  are  on 
deposit  in  lieu  of  102  retainage. 

JAN  1  0  19S5 

:  i  ,-H   r   HANSON  CO.  


-0- 


66,042.68 


COMPLETED  TO  DATE  $  66,042.68 

PLUS  MATERIALS  ON  SITE  $_ 

TOTAL  COMPLETED  TO  DATE  $_ 

*10%  OR  ADJUSTED  RETAINAGE  $  

TOTAL  AMOUNT  EARNED  TO  DATE  $  66,042.68 

LESS  PREVIOUS  PAYMENTS        $  43,047.05 


-0- 


AMOUNT  DUE  THIS  PAYMENT  $  22,995.63 
LESS  IX  TAX  $  229.96 

TOTAL  DUE  CONTRACT  $  22,765.67 


I  certify  that  this  claim  is  correct  and 
just  in  all  respects  and  that  payment  or 
credit  has  not  been  received. 


(Contractor) 


By_ 


J 


Date 


Approved  By: 


Owner 


RECOMMENDED  BY: 


(Engine^, 
By 

Date    /_  3-^" 
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ITEMIZATION  CF  Q 

UANTITIES  AN 

D  COSTS 

ITEM 

nFSTRIPTION 

QUANTITY 

UNIT 
PRICE 

WORK 
COMPLETED 
TO  DATE 

COST 
COMPLETED 
WORK 

PERCENT  j 
COMPLETE  I 

L 

MOBILIZATION 

LUMP  SUM 

1,900.00 

100% 

1,900.00 

100% 

2. 

REMOVE  STRUCTURES  & 
OBSTRUCTIONS 

LUMP  SUM 

1,000.00 

100% 

1,000.00 

100% 

3. 

FILL  BOREHOLES 

3  EACH 

100.00 

7  EACH 

700.00 

100% 

4. 

STRIP,  STOCKPILE  & 
PLACE  TOPSOIL 

2700  C.Y. 

4.00 

3550.5  C.Y 

14,202.00 

100% 

5. 

EXCAVATE ,  HAUL,  PLACE  & 
COMPACT  BACKFILL  MATERIA 

.  19,400  C.Y 

1.48 

16,623  C.Y. 

24,602.04 

100% 

6. 

CONSTRUCT  TYPE  F-3  FARM 
FENCE 

160  RODS 

7.56 

144  RODS 

1,088.64 

100% 

7. 

CONSTRUCT  TYPE  FW  END 
PANEL 

2  EACH 

45.00 

2  EACH 

90.00 

100% 

8. 

CONSTRUCT  TYPE  FW  SINGLE 
PANEL 

1  EACH 

45.00 

1  EACH  . 

45.00 

100% 

9. 

CONSTRUCT  TYPE  FW  DOUBLE 
PANEL 

2  EACH 

75.00 

3  EACH 

225.00 

100% 

10. 

CONSTRUCTION  TYPE  FU 
CORNER  PANEL 

3  EACH 

135.00 

2  EACH  ; 

270.00 

100% 

11. 

CONSTRUCT  TYPE  G-2 
16'  GATE 

1  EACH 

50.00 

1  EACH 

50.00 

100% 

1  ? 

INSTALL  CAUTION  SIGN 

8  EACH 

•  5.00 

8  EACH 

40.00 

100% 

1  7 
1  J  • 

SEED 

206  LBS. 

15.00 

206  LBS 

3,090.00 

100% 

14. 

FERTILIZER 

2940  LBS. 

3.00 

9  0,10  I 
C.ljH\J  Loo 

100% 

15. 

MULCH 

Change  Order  No.  1 

19,600  LBS 
Sub-Total 

.45 

19600  LBS 

8,820.00 

100% 

!>  b4,y4£.oo 

COVER  CRUP 

10  ACRES 

110.00 

10  ACRES 

1,100.00 

100% 

TOTAL 

$  66,042.68 
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APPENDIX  B 


-  SLIDE  LOC  - 
STORM  KING  MINE,  PHASE  II 


1.  Dick  Juntunen  inspecting  a  recently  developed  void  during  the  pre- 
construction  meeting. 

2.  Newly  developed  subsurface  void. 

3.  Subsidence  features  prior  to  disturbance. 

4.  Excavator  stripping  topsoil  from  newly  developed  void. 

5.  Newly  developed  void,  12'x20'  deep. 

6.  Excavator  working  new  void. 

7.  Project  area  before  disturbance  of  reclamation  activities. 

8.  Existing  subsidence  feature. 

9.  Adit  area  prior  to  disturbance. 

10.  Six-foot  diameter  adit  culvert  and  bulkhead. 

11.  Topsoil  salvage  and  pit  preparation. 

12.  Topsoil  salvage  and  pit  preparation. 

13.  Topsoil  salvage  and  ramp  down  into  pit. 

14.  Stripping  of  topsoil  from  backfill  borrow  area. 

15.  Stripping  of  topsoil  from  backfill  borrow  area. 

16.  Stockpiling  of  topsoil  from  borrow  area. 

17.  Topsoil  salvage  from  pit  within  borrow  area. 

18.  Existing  subsidence  pit  before  disturbance. 

19.  Dozing  backfill  material  inside  of  subsidence  pit. 

20.  Subsidence  area  prior  to  reclamation. 

21.  Topsoil  salvage  in  adit  area. 

22.  Topsoil  salvage  in  adit  area. 

23.  Removal  of  adit  culvert. 
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24.  Adit  and  deDris  ready  for  burying. 

25.  Dozing  in  of  large  crack  next  to  pit. 

26.  Dozing  of  large  crack  next  to  pit. 

27.  Backfilling  of  subsidence  pit. 

28.  Stockpiling  of  topsoil  from  subsidence  pits  on  horizon.    Excavation  of 
adit  to  far  left. 

29.  Sub-surface  void  opening  in  Subsidence  Pit  #6. 

30.  Sub-surface  void  opening  in  Subsidence  Pit  #6. 

31.  Sub-surface  void  opening,  Pit  #6. 

32.  Topsoil  salvage. 

33.  Excavation  of  sub-surface  void. 

34.  Topsoil  salvaged  from  subsidence  pit. 

35.  Stripping  of  topsoil  from  backfill  borrow  area. 

36.  Backfilling  of  adit  area. 

37.  Backfilling  of  Subsidence  Pit  #6,  7,  9. 

38.  Backfilling  of  subsidence  pit. 

39.  Backfilling  of  subsidence  pit. 

40.  Adit  culvert  removed  and  backfilling  of  excavation. 

41.  Dozing  of  material  back  into  adit  excavation. 

42.  Dozing  material  into  adit  excavation. 

43.  Backfilling  of  adit  area. 

44.  Backfilling  of  adit  area. 

45.  Small  void  opening  in  borrow  area. 

46.  Small  void  opening  in  borrow  area. 

47.  Installation  of  stand-pipe  in  air  vent  shaft. 

48.  Gravel  and  rock  being  put  down  air  vent  shaft  on  top  of  stand-pipe. 

49.  Filling  boreholes  with  concrete. 

50.  Filling  air  vent  shaft  with  concrete. 
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51.  Backfill  of  subsidence  area  completed  and  ready  for  topsoil. 

52.  Dozing  of  topsoil  onto  subsidence  area. 

53.  Spreading  topsoil  on  adit  area. 

54.  Loading  of  topsoil  for  borrow  area. 

55.  Backfill  borrow  area  at  finished  grade. 

56.  Backfill  borrow  area  at  finished  grade  and  ready  for  topsoil. 

57.  Backfill  borrow  area  at  finished  grade,  topsoil  being  spread  with 
scrapers . 

58.  Topsoil  dozed  onto  subsidence  area. 

59.  Loading  of  stockpiled  topsoil. 

60.  Topsoil  being  spread  on  backfill  borrow  area. 

61.  Topsoil  being  spread  on  backfill  borrow  area. 

62.  Backfill  borrow  area  partially  topsoiled. 

63.  Topsoil  being  spread  onto  borrow  area. 

64.  Construction  of  F-3  Type  Farm  Fence. 

65.  Seeding  of  cover  crop. 

66.  Gate  closure  device. 

67.  Completed  construction  of  F-3  type  fence. 

68.  Seeding  of  cover  crop. 

69.  Completed  seeding  of  cover  crop  on  borrow  area. 

70.  Completed  seeding  of  cover  crop  on  subsidence  area. 

71.  Spreading  mulch  with  hydraulic  grapple  fork. 

72.  Spreading  mulch  by  hand. 

73.  Mulching  of  borrow  area  completed. 

74.  Seeding  of  borrow  area  with  drill  completed. 

75.  Adit  area  being  seeded. 

76.  Contour  discing  to  incorporate  granular  fertilizer. 

77.  Disc  drill  used  for  seeding  of  final  cover  cron. 
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78.  Spreading  mulch  with  3-point  PTO  driven  rake. 

79.  Tucking  mulch  in  with  a  D7  Cat. 

80.  Spreading  mulch  by  hand  on  adit  area. 

81.  Tucking  mulch  with  D7  Cat. 

82.  Spreading  of  mulch  by  hand. 

83.  Spreading  mulch  with  3-point  PTO  driven  rake. 

84.  Tucking  in  mulch  with  a  D7  Cat. 

85.  Tucking  of  mulch,  grousers  perpendicular  to  direction  of  slope. 

86.  Tucking  and  spreading  of  mulch  on  last  area. 

87.  Photo  of  completed  project,  looking  at  area  in  Slide  #16. 
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APPENDIX  C 


ANALYSIS  OF  PROFESSIONAL  SERVICE  FEES 
DATE  OF  PREPARATION:    February  20,  1987 
PROJECT:   Storm  King  Phase  II 

***************** ************************************************** 

PROFESSIONAL  SERVICE  AMOUNT 
************************************************************* 

*  Data  Gathering,   Site  Evaluation,  $20,675.80 
Preliminary  Engineering,  Final 

Engineering,   Bidding  Documents 

*  Construction  Administration,  $13,681.22 
Construction  Inspection, 

Final  Report  Preparation 


L.C.   HANSON  CO.  COSTS 

$34 , 357 

02 

CONSTRUCTION  COSTS 

$66,042. 

63 

******************************************************************** 

PERCENTAGE  ANALYSIS 


PRE-CONST.  LCH  CO  COST/CONSTRUCTION  COST  31.31% 
CONST.  &  POST  CONST.   LCH  CO.   COST/CONSTRUCTION  COST  20.7  2% 

TOTAL  LCH  CO.   COST/CONSTRUCTION  COST.  52.02% 


*  **********************  •***•*  ***********************************  ****** 

REMARKS :   Pre-const.   LCH  Co  cost  includes  drilling  for  $3660.00 
and  an  invoice  from  R.   Halderman  for  $2007.44.   The  work  at  the  site 
consisted  of  evaluating  various  methods  and  levels  of  reclamation. 
Alternate  studies  were  conducted  as  reported  herein.  After 
considerable  evaluation  and  study  the  AMR  Bureau  elected  to  utilise 
subsidence  backfill  which  involves  reclaiming  the  problems  that 
are  evident  at  the  surface  and  monitor  the  site  for  future  needed 
reclamation . 


******************************************************************** 
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